Strains from the intestines of pigs which were originally identified as Streptococcus salivarius were found to be distinct from this species and from other streptococci associated with the intestines of animals. The name Streptococcus hyointestinalis is proposed for the new species. The type strain is strain S93 (= DSM 20770).
In 1978 Fuller et al. (2) described two groups of streptococci from the stomachs of pigs; one of these was identified as Streptococcus bovis, and the other was identified as Streptococcus salivarius. In the laboratory of one of us (L.A.D.), strains were isolated from the small and large intestines of pigs, and these strains showed characteristics similar to those of the second group of Fuller and coworkers. However, several traits of these strains were found to differ from the characteristics commonly attributed to S . salivarius isolated from humans (1, 3, 8) .
In this paper these strains are described as belonging to a new species.
Strains and reference strains. Strains ,357, S59, S63, S86, and S109 were isolated from the small intestines and strain S93T (T = type strain) was isolated from the colons of six different pigs, all of which originated from different farms in Belgium.
Streptococcus alactolyticus NCDO 1091T was obtained from the National Collection of Food Organisms (formerly National Collection of Dairy Organisms), Reading, England, Streptococcus bovis DSM 20480T, Streptococcus salivarius DSM 20560T, and Enterococcus faecium DSM 20382 were obtained from the Deutsche Sammlung von Mikroorganismen, Gottingen, Federal Republic of Germany, and Streptococcus equinus NCTC 9812= and Streptococcus uberis NCTC 3858T were obtained from the National Collection of Type Cultures, Colindale, England.
Biochemical and cultural characterization. Growth on ox blood Columbia agar (Oxoid, Basingstoke, England) and on brain heart infusion agar (Oxoid) was tested at 25,30,37, and 43°C in air and in an atmosphere with 5% CO, added. Other tests were carried out at 37°C. Resistance to bile was tested on bile esculin agar (Difco Laboratories, Detroit, Mich.), and resistance to 6.5% NaCl was tested in brain heart infusion medium. The ability to grow on mitis salivarius agar was tested on medium produced by GIBCO Laboratories, Paisley, Scotland. Amylase activity was determined in Mueller-Hinton agar (Difco), and hyaluronidase activity was tested on ox blood agar that was swab inoculated with a Pasteurella multocida capsule type A strain. Colonies of P. multocida growing in a zone around hyaluronidase-positive strains are uncapsulated and appear smaller. Coagglutination reactions with antisera A, B, C, D, F, and G were carried out by using a Streptococcus grouping kit (Oxoid). Other tests were carried out by using API 20 Strep and API 50CH * Corresponding author.
galleries (API, La Balme les Grottes, France). Alcaline phosphatase, Voges-Proskauer (acetoin), and P-glucuronidase tests were duplicated by using the diagnostic tablets manufactured by Rosco, Taastrup, Denmark. The type of growth on 5% sucrose agar was determined on sucrose medium obtained from API.
Cell wall, DNA, and hybridization studies. The methods used for deoxyribonucleic acid (DNA)-DNA hybridization studies and guanine-plus-cytosine content determinations have been described previously (4, 5) . Isolation of cell walls and determination of peptidoglycan type were done as previously described (9).
The results of DNA-DNA hybridization studies showed that the two strains which we investigated are highly related (Table 1) . Moreover, we demonstrated that these organisms are not closely related to the type strains of S . salivarius or other animal streptococci.
Based on these results, we propose that the six strains from pig guts should be considered representatives of a new species, for which we propose the name Streptococcus hyointestinalis .
Streptococcus hyointestinalis sp. nov. Streptococcus hyointestinalis (hy. 0. in. tes. ti. na' lis. G.n.. hyos, pig; L. adj. intestinalis, associated with intestines; L. adj. hyointestinalis, associated with pig intestines). Gram-positive cocci forming chains in broth and sediment with clear supernatant. Colonies are transparent, 1 to 1.5 mm in diameter after 1 day of incubation, 1.5 to 2.5 mm in diameter after 3 days of incubation, and circular with entire edges and narrow zones of incomplete hemolysis on blood agar. Facultatively anaerobic. Optimum growth temperature, 37°C. Catalase negative. Not resistant to 6.5% NaCl or 40% bile. Positive for amylase, alkaline phosphatase, leucine arylamidase, acetoin (Voges-Proskauer test), esculin hydrolysis, and acid production from glucose, fructose, mannose, galactose, lactose, N-acetylglucosamine, arbutin, salicin, maltose, saccharose, trehalose, and starch.
Negative for P-glucuronidase, P-galactosidase, pyrroli- No reaction with streptococcal group A, B, C, D, F, and
Peptidoglycan type, Lys-Ala (Ser). Guanine-plus-cytosine content of the DNA, 42 to 43
Habitat, intestines of pigs. The type strain is strain DSM 20770 (= S93). This strain is a-galactosidase positive and produces acid from p-gentiobiose, raffinose, amygdalin, and cellobiose. Other characteristics are as indicated above.
The identification profiles obtained with the API 20 Strep system are identical to those obtained for many S . salivarius strains, but the two species can be differentiated by using the G antisera. mol%. The species characteristics resemble those described by Rainaud et al. (6) for a series of dominant gut streptococci isolated from pigs, except in their lack of a reaction with group D anteserum. Also, the characteristics of S . hyointestinafis strains resemble the characteristics described by Robinson et al. (7) for a group of streptococci from pig ceca called U2, but S . hyointestinalis strains differ from these strains in their type of hemolysis and their reactions with lactose, trehalose, and starch. Five of the six S. hyointestinalis strains described here originated from small intestines. Additional studies are needed to clarify the ecology of S. hyointestinalis and other streptococci in the intestines of pigs.
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